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DETAILED ACTION 
Specification 

1 . The disclosure is objected to because of the following informalities: The Specification 
contains blanks in pages 1-2. Applicant should update and fill out the updated information 
accordingly. Appropriate correction is required. 

Claim Objections 

2. Claims 17-22 are objected to because of the following informalities: Claims 17-22 are 
depending on claim 15. Applicant may have mean depending on claim 16 instead of depending 
on claim 15. Appropriate correction and clarification are required. 

3. Claim 22 is objected to because of the following informalities: Claim 22 claims a 
method as the claimed subject matter. Applicant may have mean computer program product 
instead of a method. Appropriate correction and clarification are required. 

Claim Rejections - 35 USC §102 

4. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that form the 
basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public use or on 
sale in this country, more than one year prior to the date of application for patent in the United States. 



5. Claims 1-6, 8-12, and 16-21 are rejected under 35 U.S.C. 102(b) as being anticipated by 
Levine et al. (U.S. Patent No. 5,691,920) 
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Referring to claim 1 : Levine discloses a performance-monitoring unit (Abstract) and one 
or more hardware counters (column 10, lines 58-59) located within the performance-monitoring 
unit (figure 4, structures 50 and 51). Levine discloses a variety of operations of the performance- 
monitoring unit (column 10, lines 34-39); Levine discloses setting the performance-monitoring 
unit to selectively monitor the instructions within specific addresses (column 12, 2 nd paragraph). 
The instructions within specific addresses are a selected interrupt handling routine, and the 
Levine' s selective monitoring on the particular instructions is the claimed hardware counters' 
counting the occurrence of events during an interrupt of a selected type. Hence, the claim is 
anticipated by Levine. 

Referring to claims 2-3: Since the nature of an interrupt process comprises of an interrupt 
request, interrupt request acceptance, passing the control to the interrupt handler, and interrupt 
service routine; thus, any events been monitored during the interrupt is during a state of the 
interrupt. 

Referring to claim 4: Levine discloses monitoring instruction execution and storage 
control (column 1 , lines 65), which are the claimed multiple types of events. 

Referring to claim 5: Since Levine discloses monitoring these interrupts based on the 
particular instruction addresses, Levine' s performance-monitoring unit's one or more hardware 
counters count the occurrence of events according to the type of interrupt during which they 
occur. 

Referring to claim 6: Levine discloses clock cycles (column 1, lines 66-67) and cache 
misses (column 14, line 9). 
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Referring to claims 8-10: The rejections for the claims 1-3 apply; furthermore, Levine 
discloses that to effectively evaluate the flow of the instructions through the processor's pipeline, 
all stages are preferably examined simultaneously (column 14, lines 63-65). Since Levine 
discloses that it is preferred to examine all stages, Levine discloses counting at least one event 
for either a selected state of the interrupt or each state of the interrupt. 

Referring to claim 11: Levine discloses clock cycles (column 1, lines 66-67) and cache 
misses (column 14, line 9). 

Referring to claim 12: Levine discloses monitoring multiple types of events during the 
stall, which is the claimed counting multiple types of events for the same state. 

Referring to claim 13: Levine discloses one or more hardware counters (column 10, lines 

58-59). 

Referring to claim 14: Since Levine discloses monitoring these interrupts based on the 
particular instruction addresses, and the instructions within specific addresses are a selected 
interrupt handling routine, Levine' s performance-monitoring unit's one or more hardware 
counters count the occurrence of events according to the type of interrupt during which they 
occur. 

Referring to claim 16: The rejections for the claims 1-3 apply; furthermore, Levine 
discloses that to effectively evaluate the flow of the instructions through the processor's pipeline, 
all stages are preferably examined simultaneously (column 14, lines 63-65). Since Levine 
discloses that it is preferred to examine all stages, Levine discloses counting at least one event 
for either a selected state of the interrupt or each state of the interrupt. 
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Referring to claim 17: The nature of an interrupt process comprises of an interrupt 
request, interrupt request acceptance, passing the control to the interrupt handler, and interrupt 
service routine. 

Referring to claim 18: Levine discloses clock cycles (column 1, lines 66-67) and cache 
misses (column 14, line 9). 

Referring to claim 19: Levine discloses monitoring multiple types of events during the 
stall, which is the claimed counting multiple types of events for the same state. 

Referring to claim 20: Levine discloses one or more hardware counters (column 10, lines 

58-59). 

Referring to claim 21 : Since Levine discloses monitoring these interrupts based on the 
particular instruction addresses, and the instructions within specific addresses are a selected 
interrupt handling routine, Levine 5 s performance-monitoring unit's one or more hardware 
counters count the occurrence of events according to the type of interrupt during which they 
occur. 



Claim Rejections - 35 USC § 103 
6. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 

obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 
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7. The factual inquiries set forth in Graham v. John Deere Co., 383 U.S. 1, 148 USPQ 459 
(1966), that are applied for establishing a background for determining obviousness under 35 

U.S;C. 103(a) are summarized as follows: 

1 . Determining the scope and contents of the prior art. 

2. Ascertaining the differences between the prior art and the claims at issue. 

3. Resolving the level of ordinary skill in the pertinent art. 

4. Considering objective evidence present in the application indicating obviousness or nonobviousness. 

8. Claims 1-6, 8-14, and 16-21 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over the admitted prior art in view of Levine. 

Referring to claim 1 : The admitted prior art discloses a performance-monitoring unit 
(Specification, page 3, last paragraph, line 6) and one or more hardware counters (Specification, 
page 3, last paragraph, lines 1-2) located within the performance-monitoring unit. The admitted 
prior art does not disclose that the one or more hardware counters count the occurrence of events 
during an interrupt of a selected type. 

Levine discloses a variety of operations of the performance-monitoring unit (column 10, 
lines 34-39); Levine discloses setting the performance-monitoring unit to selectively monitor the 
instructions within specific addresses (column 12, 2 nd paragraph). The instructions within 
specific addresses are a selected interrupt handling routine, and the Levine' s selective monitoring 
on the particular instructions is the claimed hardware counters' counting the occurrence of events 
during an interrupt of a selected type. Levine teaches one to analyze the system performance and 
to focus particular sets of instructions for examining the performance bottleneck. Hence, it 
would have been obvious to one having ordinary skill in the computer art at the time Applicant 
made the invention to adapt Levine' s teaching onto the admitted prior art because Levine teaches 
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one to analyze the system performance and to focus particular sets of instructions for examining 
the performance bottleneck. 

Referring to claim 2: Since an interrupt process comprises of an interrupt request, 
interrupt request acceptance, passing the control to the interrupt handler, and interrupt service 
routine (Specification, page 4, 2 nd paragraph, lines 3-1 1); thus, any events been monitored during 
the interrupt is during a state of the interrupt. 

Referring to claim 3: The admitted prior art discloses that the interrupt includes states of 
accepting the signal, invoking an interrupt handler routine of the interrupt, completion of the 
interrupt handler routine, and interrupt return (Specification, page 4, 2 nd paragraph, lines 3-1 1). 

Referring to claim 4: The admitted prior art discloses monitoring multiple types of events 
(Specification, page 3, last paragraph, lines 3-4, page 4, 1 st paragraph, lines 5-7). 

Referring to claim 5: Since Levine discloses monitoring these interrupts based on the 
particular instruction addresses, Levine' s performance-monitoring unit's one or more hardware 
counters count the occurrence of events according to the type of interrupt during which they 
occur. 

Referring to claim 6: The admitted prior art discloses counting clock cycles and cache 
misses (Specification, page 3, last paragraph, lines 3-4). 

Referring to claims 8-9: The rejections for the claims 1-3 apply; the admitted prior art 
does not explicitly discloses counting at least one event for either a selected state of the interrupt 
or each state of the interrupt. Levine discloses that to effectively evaluate the flow of the 
instructions through the processor's pipeline, all stages are preferably examined simultaneously 
(column 14, lines 63-65). Levine' s examination on all stages are the claimed counting at least 
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one event for either a selected state of the interrupt or each state of the interrupt. Levine teaches 
one on how to locate the performance bottleneck by tracing the processing through all stages. 

Hence, it would have been obvious to one having ordinary skill in the computer art at the 
time Applicant made the invention to adapt Levine' s teaching onto the admitted prior art because 
Levine teaches one on how to locate the performance bottleneck for improve the system 
performance. 

Referring to claim 10: The admitted prior art discloses that the interrupt includes states of 
accepting the signal, invoking an interrupt handler routine of the interrupt, completion of the 
interrupt handler routine, and interrupt return (Specification, page 4, 2 n( ? paragraph, lines 3-11). 

Referring to claim 1 1 : The admitted prior art discloses counting clock cycles and cache 
misses (Specification, page 3, last paragraph, lines 3-4). 

Referring to claim 12: Levine discloses monitoring multiple types of events during the 
stall, which is the claimed counting multiple types of events for the same state. 

Referring to claim 13 : The admitted prior art discloses one or more hardware counters 
(Specification, page 3, last paragraph, lines 1-2). 

Referring to claim 14: Since Levine discloses monitoring these interrupts based on the 
particular instruction addresses, Levine' s performance-monitoring unit's one or more hardware 
counters count the occurrence of events according to the type of interrupt during which they 
occur. 

Referring to claim 16: The rejections for the claims 1-3 apply; the admitted prior art does 
not explicitly discloses counting at least one event for either a selected state of the interrupt or 
each state of the interrupt. Levine discloses that to effectively evaluate the flow of the 



Application/Control Number: 1 0/757, 1 86 Page 9 

Art Unit: 2111 

instructions through the processor's pipeline, all stages are preferably examined simultaneously 
(column 14, lines 63-65). Levine's examination on all stages are the claimed counting at least 
one event for either a selected state of the interrupt or each state of the interrupt. Levine teaches 
one on how to locate the performance bottleneck by tracing the processing through all stages. 

Hence, it would have been obvious to one having ordinary skill in the computer art at the 
time Applicant made the invention to adapt Levine's teaching onto the admitted prior art because 
Levine teaches one on how to locate the performance bottleneck for improve the system 
performance. 

Referring to claim 17: The admitted prior art discloses that the interrupt includes states of 
accepting the signal, invoking an interrupt handler routine of the interrupt, completion of the 
interrupt handler routine, and interrupt return (Specification, page 4, 2 nd paragraph, lines 3-11). 

Referring to claim 18: The admitted prior art discloses counting clock cycles and cache 
misses (Specification, page 3, last paragraph, lines 3-4). 

Referring to claim 19: Levine discloses monitoring multiple types of events during the 
stall, which is the claimed counting multiple types of events for the same state. 

Referring to claim 20: The admitted prior art discloses one or more hardware counters 
(Specification, page 3, last paragraph, lines 1-2). 

Referring to claim 21 : Since Levine discloses monitoring these interrupts based on the 
particular instruction addresses, Levine's performance-monitoring unit's one or more hardware 
counters count the occurrence of events according to the type of interrupt during which they 
occur. 
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9. Claims 7, 1 5, and 22 are rejected under 35 U.S.C. 103(a) as being unpatentable over the 
Levine in view of Dewitt, Jr. et al. (US Pub. 2003/0135720) or as being unpatentable over the 
admitted prior art in view of Levine and Dewitt. 

Referring to claims 7, 15, and 22: The disclosures of the admitted prior art and Levine are 
stated above; Levine discloses monitoring the particular interrupt according to the instructions 
address, but neither explicitly discloses a second interrupt interrupts a first interrupt, and wherein 
hardware counters count event separately that occur during the first and second interrupts. 

Dewitt discloses a performance-monitoring unit to trace the execution flow for 
performance analysis. Dewitt discloses a pipeline processing consisting of a second interrupt 
interrupting a first interrupt (figure 2B); and Dewitt discloses that the selection of allowable 
combination of events causes the performance-monitoring unit's counters to operate concurrently 
(paragraph 33, last 5 lines). Dewitt teaches one to design a separate/additional hardware 
structure (figure 2 A, paragraph 23, paragraph 54) to support and store the related information for 
multiple-interrupt processing. 

Hence, it would have been obvious to one having ordinary skill in the computer art to 
adapt Dewitt 5 s teaching onto the admitted prior art and Levine because Dewitt teaches one to 
design a separate/additional hardware structure to support an accurate performance snapshot in 
monitoring multiple-interrupt operations for by avoiding shortage of hardware resources. 
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Conclusion 

10. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Justin I. King whose telephone number is 571-272-3628. The 
examiner can normally be reached on Monday through Friday, 9:00 am to 5:00 pm. If attempts 
to reach the examiner by telephone are unsuccessful, the examiner's supervisor, Rehana Perveen 
can be reached on 571-272-3676 or on the central telephone number, (571) 272-2100. The fax 
phone number for the organization where this application or proceeding is assigned is 571-273- 
8300. 

Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). 

Lastly, paper copies of cited U.S. patents and U.S. patent application publications will 
cease to be mailed to applicants with Office actions as of June 2004. Paper copies of foreign 
patents and non-patent literature will continue to be included with office actions. These cited 
U.S. patents and patent application publications are available for download via the Office's 
PAIR. As an alternate source, all U.S. patents and patent application publications are available 
on the USPTO web site (www.uspto.gov), from the Office of Public Records and from 
commercial sources. Applicants are referred to the Electronic Business Center (EBC) at 
http://www.uspto.gov/ebc/index.html or 1-866-217-9197 for information on this policy. Requests 
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to restart a period for response due to a missing U.S. patent or patent application publications 
will not be granted. 




